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CHAPTER VIII
The Impact of Fishing Gears and Methods: with recommendation5 or
Management of the Fisher ies of Lakes Victor ia, Kyoga and N,abugabo
Ogutu~Ohwayo, R. T. Twongo, S.B. Wandera and J,.S. Balirwa
/
Introduction
Historical analysis has shown that use of destructive fishing
gears and methods contributed much to the initial depletion of fish
stocks from Lakes Victoria and Kyoga. From about 1930 to 1960, the
fisheries of Lake Victoria were managed by controlling the mesh
s i z e 0 f gill net s . Gill net s 0 f 1 essthan 1 2 7 mm (5 11) s t r etched
mesh had been prohibited on Lake Victoria because they cropped
immature Oreochromis esculentus (Ngeger' which were at that time the
most important commercial species. When the mesh size restriction
was repealed in the Ugandan, Tanzanian and Kenya, there was a shift
to smaller meshes which cropped immature tilapia and other large
species and led to a collapse in the fishery.
There is currently very little control in the fisheries of
Lakes Victoria and Kyoga. Both are open fisheries where any
national has the freedom to catch as much fish as one can as long
as one can afford a fishing licence which, in case of Uganda, is
very cheap. In Uganda the only fishing regulation on Lakes
Victoria and Kyoga is the Fish and Crocodiles (Immature Fish)
Instrument of 1981 which prohibits cropping Nile tilapia of less
than 28 cm (11 inches) and Nile perch of less than 46 cm (18
inches) total length but does not limit the type of gear and mesh
sizes of nets to be used in catching fish.
The demand on the fish stocks of Lakes Victoria and Kyoga has
tremendously increased since fish landings increased follow'ng
establishment of the introduced Nile perch and Nile tilapia. There
are currently at least 10 fish processing factories in Uganda and
about 20 in Kenya and 10 in Tanzania all targeted to process Nile
perch from Lake Victoria. The incentive created by the
availability of ready market has attracted many fishermen into the
fishery causing rapid increases in fishing pressure. For instance,
the total number of fishing canoes in the Ugandan region of Lake
Victoria alone increased from 3264 in 1971 to 8674 in 1990. Since
the entry into the fishery is not controlled, this rapid increase
in fishing effort may cause rapid reductions in the stocks and
cause a collapse in the fishery.
An effective regulation is one that can be enforced with a
high degree of success. Since Lakes Victoria and Kyoga have been
and still are open fisheries it would be very difficult to limit
the fishing effort by excluding some fishermen from the fishery.
Besides, scientific data, the basis of which the fishing effort can
be set is still lacking. Setting mesh size limits and restricting
the types of fishing gears and the methods of fishing would, in the
interim, be more effective in managing the fishery than merely
limiting the size of the fish caught. Mesh size limits can be
enforced with a high degree of success by prohibiting, manufacture,
importation, sale and use of specified gears.
)
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The objective of this work was to examine the types of fishing
gears currently uses to exploit Nile perch, Nile Tilapia and Mukene
which are currently the most important commercial species and to
estimate rnesh size selectivity characteristics for these species,
the effect of the different mesh sizes nets and of different types
of fishing gears and fishing methods on the fishery 50 as to advise
on proper ways of managing the fishery.
Methodology
Selectivity characteristics of gill nets, beach seine nets,
mosquito seine nets and trawl nets of different codends were
determined for the various species. Gillnets and trawl nets were
used to exc:.mine mesh size selectivity for Nile perch and Nile
tilapia while the mosquito seine nets was used for R. argentea.
The gill nets examined were of 76 mm to 203 mm stretched mesh
increament by 25.4mm.
Results
The impact of the gillnets on the fi5hery
The sizes of Nile perch caught in gillnets of stretched mesh
7 6 mm (3 11) to 2 2 9 mm (9 II ) and t hat 0 f Nil e til a pia c aug h tin gill
nets of 89 mm (3.5") to 203 mm (8") was analysed.
The length frequency distribution of Nile perch which we e
caught in nets of 76 mm (3 11 ) to 229 mm (9") mesh are illustrated in
Figure 8.1. The wide size ranges in the distributions and the
asymmetry in catch curves is due to capture at different positions
on the fish. Nile perch has many cephalic processes by which the
fish may be enmeshed. However, the catch curves for the differen
mesh sizes generally followed a normal distribution and each mesh
size was selective for a specific size range of Nile perch. There
was a strong linear correlation between the gill net mesh size and
the length of Nile perch retained. The total length TL, in cm, of
the Nile perch caught increased with the mesh size M, in mm, of the
gill net used according to the equation:
TL ~ 2.329 + 0.349M; r = 0.993
This equation is similar to that reported by HEST (1987) for Nile
perch in the Tanzania region of Lake Victoria which suggests that
it can be applied to Nile perch populations allover the lake.
The length frequency distribution of Nile tilapia caught in
nets of mesh sizes 89 mm (3.5 inches) to 203 mm (8 inches) is
illustrated in Figure 8.2. The catch curves of each mesh size
followed a normal distribution and each mesh size retained a
specific size range of Nile tilapia. There was a strong linear
correlation between mesh size and the length of the Nile tilap'a
retained. The total length of Nile tilapia caught increased ith
the mesh size of the net according to the equation.
TL = 5.980 + 0.205M; y. = 0.982.
The total length of Nile tilapia landed by the commercial
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Fig. 8.1: The length frequency distribution of Nile perch
which were caught in gillnets of 76 mm (JII) to
229 men (9") mesh.
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fishery on Lakes Victoria and Kyoga was recorded. The mesh sizes
of nets in each boat was also recorded on Lake Kyoga. On Lake
Victoria, 39.7% of Nile tilapia examined were smaller than the size
permitted by law (Fig. 8.3). On Lake Kyoga, 30% of the nets in use
were of 4 inches, 62% of 4.5 inches and only 8% were of 5 inches
and above. Analysis of the total length of fish caught on Lake
Kyoga showed that 85.2% of Nile tilapia and landed were smaller
than the legal sizes permitted by the Fish and Crocodile Statute of
1981 (Fig. 8.4).
The impact of trawl nets and beach seine nets
Both beach seine and trawl nets are operated as dragged gear.
The dragging of these gears on the lake bottom especially near the
lake's margins where tilapiines breed destroys tilapia nests on
breeding grounds and disrupts courtship among the tilapiin s.
The s e g ear s are a 1son 0 t v e r y s e 1 e c t i ve . As f ish are c aug h t ,
sma ller f ish than would norma lly be r eta i ned are caught due to
blocking of the meshes by other fish. Trawl nets also destroys
nets of artisanal fishermen when operated inshore. Because of this
it has been recommended that tr awl ing should be res tr i cted to
waters deeper than 20 m.
The length frequency distribution of Nile perch and Nile
tilapia caught in trawl nets of different codend mesh sizes are
illustrated in Figure 8.5. Codends of mesh siz~s less than 127 mm
(5") catch large proportions of immature Nile perch and N Ie
tilapia. Where trawling is allowed on a commercial scale, the mesh
of the codend should not be less than 127 mm and trawling sho ld
preferable be confined to offshore waters.
The impact of mosquito seine net
The length frequency distribution of Mukene retained in the
commercial mosqUito seine nets of 5 mm and 10 mm mesh is
i 11 us t r at edin Fig u r e 8. 6 . The 5 mn? s e in e net cap t u res Mu ken e
ranging from 19 mm to 58 mm standard length (SL) while the 10
net catches those from 42 mm to 62 mm. The smallest mature male i I
Lake Victoria is 40 mm and the smallest mature female 42 mm. he
size at first maturity i.e. the size at which 50% of Mukene are
mature is 42 mm for males and 44 mm for females and all males of
more than 45 mm and females of more than 47 mm are mature.
Therefore, the 5 mm mesh nets crop large proportions of immature
Mukene but the 10 mm mesh nets crop mature individuals.
The different types of fish taxa and the proportions caught in
the mosquito seine net operated either as beach seine inshore and
as a Lampara nets offshore are illustrated in Figure 8.7. The
lampara net operated offshore captures mainly the target species,
R. argentea with negligible quantities of Nile perch and Nile
til ap i a. Beach se i ne catches on the other hand ar e composed 0 f
high proportions of Nile perch and Nile ti1a[.Jia. The larger
species appear to have their nursery grounds in inshore areas. The
beach seines are therefore particularly dangerous soon after the
major breeding seasons around April and May when shoals of
juveniles especially of Nile tilapia are abundant. The length
frequency distribution of Nile perch and Nile tilapia caught in the
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Figure 8,4. The length frequency distribution of Nile tHa is
landed by the commercial fishermen on Lake Kyoga.
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mosquito seine net is shown in Figure 8.8. All Nile perch and Nile
tilapia caught in the mosqui to seine net are immature wh' ch
emphasises further that these nets are detrimental to the fishery
especially when operated inshore.
Management Considerations
In fisheries management, the size limit of fish that
cropped is normally set at the size at first maturity
size at which 50% of members of that species are mature.
behind this is that it allows 50% of the individuals
before they are cropped and hence sustain the stocks.
The size at first maturity of the Nile tilapia in Lak s
Victor ia and Kyoga is around 26 cm total length (TL). T is
suggests that the minimum size of Nile tilapia that should e
permitted should be 26 cm. However, as noted earlier, the fishi g
pressure on Lakes Victor ia and Kyoga is very high. It is,
therefore logical to set the gillnet limit for the Nile tilapla at
100% matur i ty to ensure that there are enough spawners in he
population. In Lakes Victoria and Ky,oga, 100% maturity in N e
tilapia is at 28.5 cm TL. This would require a minimum gillnet
mesh size of 127 mm (5") (Fig. 8.2) and suggests that the mini um
gill net mesh size limit in respect to Nile tilapia on Lakes
Victoria and Kyoga should be set at 127 mm (5 inches).
The sizes at first maturity for Nile perch is 50-55 cm TL for
males and 90-100 cm for females. This would mean that the mini'urn
mesh size suggested above for the Nile tilapia would crop immat re
Nile perch (Fig. 8.1). However, biological and ecologic 1
considerations may Justify setting the minimum mesh at 127 mm (5'1').
The Nile perch is a predator which during certain stages of its
development becomes detrimental to the fishery by feeding on ot er
commercially important fishes. On this basis it has previously
been recommended that, fishing pressure on Nile perch of the size
range which feeds on other commercially important fishes should be
increased.
Nile perch up to 50 cm feeds predominantly on invertebrates
especially, the prawns Caridina nilotica and dragonfly nymphs. At
this stage, it plays a benefitial role because it converts the
invertebrates into a consumable commodity, fish. The Nile p rch
shifts to a predominantly piscivorous diet comprising Mukene,
members of its own kind and Nile tilapia after about 50 cm and
finally concentrates on the Nile tilapia after about 95 cm. It is,
therefore, destructive to other commercially important fishes after
50 cm. Use of mesh sizes which crop Nile perch of more than 50 cm
would, therefore, be beneficial to the fishery by reducing
predation pressure on the only two other ~ommercially important
fish species. The size range of Nile perch given above coin ides
with the mesh size limit suggested for the Nile tilapia. This
further suggests that the minimum size of Nile perch permitted
should be set at 50 cm and not 46 cm as in the Fish and Crocodiles
Instrument of 1981.
Use of beach seine nets, most of which are of 51 mm to 102 mm
(2 to 4 inches) has been rampant on Lakes Victoria and Kyoga. From
the gill net catch curves for Nile perch (Fig. 8.1 & 8.2) and trawl
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net retetion characteristics (Fig. 8.5), it is clear that these
nets catch juvenile Nile perch and Nile tilapia of a smaller s e
than that permitted by the law. At the,same time dragging of these
nets inshore destroys nets on breeding~ grounds of the tilapiines.
Use of these seine nets should be prohibited.
The small seine nets used to catch ~ukene also catch immature
Nile perch and Nile tilapia (Figs. 8.7&: 8.8). The 5 and 10 rom
seine nets used to catch Mukene can catch immature Nile per hand
the Nile tilapia in breeding and nursery grounds. These nets are
particularly destructive when operated inshore (Fig. 8.7). Fishi g
for Mukene should, therefore, be done using Lampara type lift ne
operated of fshore. Also over 70% of Mukene caught by the 5 mln
seine net are immature (Fig. 8.6) and this is directly detrime tal
to the Mukene fishery. This size of net is already in use on ,ake
Victoria and should be prohibited.
Recommendation
On the basis of the above observations, it is recommended that
127 mm (5 inches) should be the minimum mesh size of gillnet
permitted on lakes Victoria,-Kyoga and Nabugabo and of trawl codend
on Lake Victoria. The minimum length of Nile tilapia should remain
at 28 cm but that of Nile perch should be increased from 46 em to
50 cm. The minimum mesh size limit of seine net for Mukene on a e
Victoria should be 10 mm and Mukene should be fished using Lampara
net operateu offshore. There should be no fishing for Mukene on
lakes Kyoga and Nabugabo until enough knowledge is gained on the
species and its main predators especially Nile perch in t _se
lakes. Use of beachseines and trawl nets should be discouraged.
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